INTRODUCTION {#sec1-1}
============

The prognosis of oral squamous cell carcinoma (OSCC) is related to different factors including the histological grade, tumor size, level of involvement of neighbouring tissues, presence of metastasis at the time of diagnosis and anatomical location of the tumor.\[[@ref1][@ref2]\] Histological diagnosis plays an important role in the management of oral cancers and histological grade is one of the prognostic factors. This has for many decades played a central role in the determination of malignancy, the classification of neoplasms, the grading and staging of tumors and management of disease.

Langerhans cells (LCs) are a unique population of antigen processing cells in the epidermis and mucous membrane, which may play a role in the defence mechanism against epithelial tumors.\[[@ref3]\] These cells were discovered by Paul Langerhans in 1868 and described as the stellate-shaped epidermal cells that now bear his name.\[[@ref4]\] They are responsible for the induction of hypersensitivity reaction in the skin and mucous membrane, which may also play a role in defence mechanisms against antigenic epithelial tumors.\[[@ref5]\] LCs are important for the presentation of tumor-associated antigens,\[[@ref6]\] which are relevant in the recruitment of peri- and intratumoral lymphocytic infiltrates and facilitate a T-cell-mediated antitumoral immune response.\[[@ref7]\]

The ability of the tumor cells to evade the host immune system has been attributed to low immunogenicity. This includes defects in antigen processing, transport and presentation, defects in expression of major histocompatibility complex and low expression of distinct tumor-specific antigens. These defects not only promote uncontrolled tumor growth but also represent an obstacle to successful immunotherapy.\[[@ref8]\] Host antigen presenting cells (APCs) appear to play an important role in the presentation of tumor antigens and the induction of specific immune responses to tumors.\[[@ref9]\]

Studies have described the defective function of some APCs including macrophages, dendritic cells and B cells in tumor bearing hosts.\[[@ref10][@ref11]\] Dendritic cells are the most effective APCs in the induction of primary immune response\[[@ref12]\] and the best for the delivery of tumor-specific antigens in cancer immunotherapy.\[[@ref13]\]

The question of failure of local immune defence in carcinogenesis where antigen presentation is a key component needs to be assessed. Do LCs in tumors, act the same way as LCs in normal tissues? Do tumors alter LC phenotype and function? LCs have been studied in a variety of cancers. However, despite the extent of investigations, the role of LCs in OSCC is still poorly understood. This study therefore investigated the distribution of LCs in OSCC compared with normal oral epithelium and also determined whether the population of LCs in OSCC has any correlation with histological grading of these malignancies.

MATERIALS AND METHODS {#sec1-2}
=====================

This was a cross-sectional immunohistochemical study of randomly selected previously diagnosed OSCC cases seen at our hospital. OSCC included squamous cell carcinoma affecting the lips, tongue, floor of the mouth, palate and buccal mucosa.

This study received ethical clearance from the Joint University/Hospital Ethical Review Committee.

The study was carried out in the Oral Pathology and Pathology Departments of the Hospital. Forty-eight tissue blocks of histologically diagnosed squamous cell carcinomas of the oral cavity seen at the hospital were retrieved and prepared for hematoxylin- eosin and immunohistochemical staining. Hematoxylin and eosin stained 3 μm thick sections of the selected biopsy specimens were reviewed by light microscopy for the confirmation of diagnosis and fresh sections were obtained for histological grading of malignancy. The histological grading was performed by two investigators independently using Bryne\'s system.\[[@ref2]\] Both intra-and inter observers variability were calculated. Cases with total score ranging from 4-8 were classified as low-grade malignancy (well-differentiated) and cases with a total score from 9-16 were classified as high-grade malignancy (poorly differentiated).

The control tissue specimens from normal epithelium of the oral cavity were obtained from fresh postmortem tissues from the Pathology Department. Biopsies of normal tissue from buccal mucosa, palate, floor of mouth, tongue and lip were obtained at autopsy from 30 postmortems of previously healthy individuals matched for age and gender. The tissues were collected within 48 h of death. The cause of death for the majority was either myocardial infarction or cerebrovascular accident and subjects were excluded if there was evidence of immunosuppression or oral disease, or history of smoking, chemotherapy or radiotherapy.

The blocks were sectioned using a manually operated microtome to 3 μm thick slices, which were floated on a warm water bath and set on adhesive coated slides. The slides were placed on a warmer set at 60°C for 1 h.

Slides for immunohistochemical staining were deparaffinised by passing them through two changes of xylene for 5 min each. They were hydrated in two changes of 100% ethanol for 3 min each, 95% and 70% ethanol for 1 min each. They were then rinsed in phosphate buffered solution. Tissue sections were treated in boiling 1 mM ethylene-diamine-tetraacetic acid, pH 8.0 for 10-20 min, followed by cooling at room temperature for 20 min. Immunohistochemical staining was performed using Thermo Scientific primary antibody following manufacturer\'s instructions (CD1a Ab-5 Catalogue MS-1856-PO).

Photomicrographs of the slides were taken with a model Canon Power Shot A650 IS, at focal length 25 mm, width-4000 pixels, height-3000 pixels mounted on a Carl Zeiss Axio Scope-A1 light microscope set at ×400 original magnification. Each stained slide was reviewed by two investigators independently. Only cells exhibiting a densely stained cell body with at least one dendrite attached were counted. Tissue sections were divided into four quadrants and positive cells were counted at high power fields with a minimum of five high power fields per case (depending on the size of tissue section). The number of LCs was calculated per mm^2^ tissue section surface area.

Data analysis {#sec2-1}
-------------

The outcome variables were the mean population of LC per mm^2^ of tissue section area, positivity of LCs for CD1a, and the mean malignancy score. Data were expressed as percentages compared by Chi-square statistics; mean ± SD, compared by Mann-Whitney-U test. Spearman\'s correlation test was used to test for correlation between populations of LCs per mm^2^ of tissue section area and mean malignancy score of the histological grade. The level of significance was set at *P* \< 0.05.

RESULTS {#sec1-3}
=======

From 50 tissue specimens which were randomly selected for malignancy grading and immunohistochemistry, two cases were excluded because of insufficient area of tissue section for determination of differentiation. Therefore, 48 cases were evaluated for determination of malignancy scores using Bryne\'s system and were subsequently subjected to immunohistochemistry to determine LCs population, using CD1a. In addition, 30 normal oral epithelial tissue specimens were used as controls. Age and gender distribution of OSCC cases and controls are shown in [Table 1](#T1){ref-type="table"}.

###### 

Age and gender distribution of cases, subjects and controls

![](JOMFP-17-329-g001)

From 78 cases subjected to immunohistochemistry, 22 (28.2%) cases were of low - grade malignancy, 26 (33.3%) cases were high-grade malignancies and 30 (38.5%) were controls (normal oral epithelium). The mean malignancy score for well-differentiated cases (low-grade malignancy tumours) was 6.9 ± 1.1 and 12.5 ± 2.1 for poorly-differentiated cases (high-grade malignancy tumors). There was significant difference in the CD1a positivity and mean LCs population among the groups \[[Table 2](#T2){ref-type="table"}\]. Population of LCs was higher in well differentiated OSCC \[[Figure 1](#F1){ref-type="fig"}\] than poorly differentiated OSCC \[[Figure 2](#F2){ref-type="fig"}\].

###### 

Immunoreactivity to CD1a and mean Langerhans cells count in oral squamous cell carcinoma and controls
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![Photomicrograph showing CD1a positive Langerhans cell (arrows) in low-grade oral squamous cell carcinoma (IHC stain, ×400)](JOMFP-17-329-g003){#F1}

![Photomicrograph showing absence of CD1a positive Langerhans cells in high-grade oral squamous cell carcinoma. (IHC stain, ×400)](JOMFP-17-329-g004){#F2}

DISCUSSION {#sec1-4}
==========

The malignancy grading of OSCC was done using Bryne\'s system, which is a modification of previous grading systems.\[[@ref14][@ref15]\] This modified system has proven to be of high prognostic value, more importantly when the invasive front of the tumor is assessed for tumor differentiation.\[[@ref16][@ref17][@ref18]\] The biological activity of OSCC is usually evaluated by classifying the tumors based on cellular differentiation according to a system primarily developed by Broders in 1920.\[[@ref14]\] The grading of both biopsies and excision specimens can be used for histological diagnosis of tumors; although a higher malignancy score has been reported with the use of excision specimen compared to biopsies. However, the biopsies could still be used to predict the behaviour and prognosis significantly.\[[@ref19]\]

The analysis of LCs population in normal oral epithelium and OSCC was done using CD1a antibody. Oral mucosa LCs have been identified by expression of a variety of different markers, including CD1a, S100 protein, human leukocyte antigen (HLA)-DR, HLA-D6, and CD36,\[[@ref20][@ref21][@ref22]\] the CD1a cell membrane glycoprotein antigen is the most sensitive and specific marker of oral mucosal LCs.\[[@ref23][@ref24]\]

The finding of this study showed that there was a significant reduction in population of LCs in OSCC compared with normal oral epithelium. This finding is consistent with previous studies,\[[@ref25][@ref26]\] which compared number of LCs in OSCC with adjacent normal oral epithelium. Heerden *et al*.,\[[@ref26]\] reported in their study, in which S-100 protein and HLA-DR were used for the detection of LCs, that the difference between the LCs in the tumor tissue and the adjacent or overlying epithelium was statistically significant when detection of both S-100 and HLA-DR proteins were evaluated. In contrast, another study\[[@ref27]\] reported no appreciable difference in the population of LCs in cancer nests and adjacent epithelium except in the cases of poorly-differentiated cancer. They observed that LCs were more frequent in the adjacent epithelium than in the cancer nests in the poorly-differentiated cases.

In agreement with our finding, a previous study\[[@ref28]\] showed 28.2% reactivity of high-grade tumors and 71.9% reactivity of low-grade tumours to S100 protein staining for LCs. Similarly, Heerden *et al*.,\[[@ref26]\] reported that more LCs were generally counted in the moderately-differentiated tumors than in the poorly-differentiated tumors using both S-100 and HLA-DR detection methods although this was not statistically significant. Lack of statistical difference of LCs population between moderately and poorly-differentiated squamous cell carcinomas in their study could be attributed to the close range of malignancy scores.

The findings from this study concur with previous suggestions that OSCC is associated with a significant reduction in LCs of the oral mucosa.\[[@ref11][@ref29]\] *In vivo* chemical carcinogenesis experiments and human studies have suggested that loss of LCs during tumor promotion may impair immunologic protection against skin and mucosal tumors.\[[@ref11][@ref29][@ref30]\] This study has shown that the number of LCs per millimetre square area of tissue section is significantly reduced compared with control tissue cases from normal oral epithelium.

The function of LCsin initiating immune responses by presenting antigen to lymphocytes is well-documented.\[[@ref31][@ref32][@ref33]\] Studies have shown that threshold densities of LCs are required for antigen specific T-cell activation and antigens applied to skin deficient in LCs may lead to antigen specific tolerance.\[[@ref34][@ref35][@ref36][@ref37]\] The result of the present study therefore suggests that oral mucosa LCs are involved in immune-surveillance and immunologic impairment may characterize invasive OSCC. It has been established that atypical tumoral clones are able to synthesize and release a series of cytokines with immunosuppressive properties such as interferon gamma and interleukin-10.\[[@ref38]\] Release of these substances by the tumor cells may result in reduction of the population of LCs observed in this study. On the same lines, a previous report\[[@ref32]\] indicated that LCs tend to undergo apoptosis when unable to express their immune competent activity which promotes a substantial decrease in the LCs population.

The number of LCs was significantly reduced in high-grade oral squamous cell carcinoma and this may explain the role of immune suppression by tumour cells in their development.

These findings suggest that oral mucosal LCs may be involved in immune-surveillance and immunologic impairment may characterize invasive OSCC. In addition, LCs density may characterize histological grade of OSCC, which may be of a prognostic value. Further studies for the specific roles of these cells in categorising patients into prognostic groups are however needed to be conducted.
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